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Elevated Mercury Levels in Fish
Collected from Undeveloped
Ponds and Swamps in Eastern
Virginia
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Goal of Clean Water Act :
all Waters Should be “Fishable




Fish Monitored in 80-100 Sites/year;
Cycling Through All Major River
Basins in State Every 3- 5 Years

Virginia Tributary Strategy River Basins

Rappahannock River
basin
Lower Potomac River

subbasin
Shenandoah & Upper

Potomac River subbazin

York River basin

Eagtarn Shore
subbasin

James River basin

New River Basin

Atlantic Ocean -
Chincoteague

Tennessee - Big Sandy

Yadkin River & Roancke River basins Chowan River & Dismal Swamp basin
River basin
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Fish are Analyzed for Toxic
Pollutants Including Metals,
PCBs, and Pesticides



Emerging Issue;
“Mercury Sensitive” Waters




Increasing Interest
Nationwide in Mercury in
Recent Years

1 Mercury typically seen in fish
tissue

1Across the U.S., many fish
consumption advisories are due to
mercury



Mercury is a Special Pollutant

Persistent in the environment

Transformed into several different
chemical forms

Methylmercury accumulates in fish



Only Two Known Instances
of Industrial Mercury
Pollution in Virginia.

Occurred decades ago.



In 2001 the Level of
Concern for Mercury in
Fish Tissue was Lowered
From 1.0 ppm to 0.5 ppm



DEQ Reviewed Virginia
Mercury-Fish Data from
1995-1999

Only 5 of 565 samples >0.5 Hg ppm
(0.8 %)



The Fish Monitoring Program Had always
Targeted Industrialized Areas. The
“Worst” Waters had been Monitored.




Can We Relax?




: Fewer “Undisturbed”
Waterbodies Had Been

However

Monitored




This is a Logical Plan for
Detecting Most Industrial
Pollutants From Point Sources




Mercury is Different:

Mercury Cycle in
Environment is Complex

Several forms of mercury exists
in the environment



Methylmercury is the
Important Form

Some bacteria found in soils
and sediments can convert
mercury into methylmercury

Certain environmental conditions
favor the formation of
methylmercury



Methylmercury is the form of
mercury that bioaccumulates
in fish

It Is also the most toxic
form of mercury



The Key to Mercury
Contamination in Fish Lies
with Mercury Methylation



Methylmercury is Produced in the Natural
Environment as part of the Mercury Cycle




Environmental Conditions
That Favor Production of
Methylmercury

—acidic waters (low pH)
—high levels of organic material
—low levels of dissolved oxygen



Wetlands and Lakes are More
Sensitive to Mercury




Environmental Conditions in
Uplands are Less Sensitive to
Mercury




Elevated Levels of Mercury In
Fish Have Been Seen in Many
Places Where There are no
Obvious Sources of Mercury



Mercury Problems Seen:

Scandinavia

Canada

Minnesota

Wisconsin

New England Florida
North Carolina
Maryland



In Non Industrialized Watersheds

Air Deposition of
Mercury and is
Suspected
Source of
Mercury-Fish
Contamination in
Many of these
Areas




Time to Change Directions.




In 2002 DEQ Monitored Rivers
In Southeastern Virginia

Expanded to Include Areas
with Relatively Little Human
Impact



As a Result of 2002
Sampling,

Three New Fish
Consumption Advisories
Issued by Virginia
Department of Health in
2003 for Mercury



Can We Relax Now?
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In 2003 DEQ Monitored Additiona

ivers
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York River Basin
Includes Many Rivers
Influenced by Wetlands

Monitored in 2003



Virginia Tributary Strategy River Basins

Lower Potomac River

subbasin
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Mercury-Fish Concentrations
Highly Variable

Mercury Concentrations in Fish; Virginia's Coastal Plain 2003
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Most Fish Samples in 2003
>0.5 ppm Mercury Were Top
Predators

2003 Data (29 of 359 samples >0.5 ppm Hg); Sorted by Species




Large Mouth Bass & Chain Pickerel
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Some of These 2003 Sites Yielded
Fish Samples Above 0.50 ppm
Mercury

6 Advisories Issued In
September 2004:

2 urban lakes
1 rural lake
3 rivers with wetlands




New Mercury-Fish Consumption
Advisories in 2004

3 Pamunkey River
3 Mattaponi River
a1 Herring Creek

2 Lake Gordonsville =+
2 | ake Trashmore
1 Lake Whitehurst




In 2004 DEQ did Extensive
Sampling in the Three
Waterbodies With New Fish
Consumption Advisories

1. Blackwater River ( 8 sites)

2. Dragon Run Swamp-Piankatank River
(7 sites)

3. Great Dismal Swamp ( 8 sites)



omeville

¢L¢Meion

4Barretts Store

Figure 4. Blackwater River VEERF Stations (1 inch = 3.9 miles)

S Joendron el
© Delk Cros'sroads
. 0R\..nrmy'mede <>Iv!oormght oM
owaus Bridge oEerrymar!s. Comer pouches Swamp
Lawson
oSepia o
Ellis Fork ) \
o < oPons < \ \
Goodrich Fork |
B ald Sycamore Crossroads C /
o omet /
Béoth Fork =S eMagnEl -&Smuhﬁe!d
-~ OJahnson Comer \
Wakefield S5 WOS 3 " pamp
- SABLWO0S3,53 R.m[*"’“:“’m Foursquarsy %@Z’i

LTl

Seacack Swamp Blackwater R. Stofis C d
r
@ Rt. 620 Pt lotts rossroads @M
Cashs Comer N3 368" Wiansick Cormer
. 136 e ~Central Hill g
Saddlers Crossroads 49.022 e O
M e Guildfield"Corner
anry
b 7 S oWhitiey yHc
© Barrett Comer |saBLWO40.22 ]
|
SPulleys Crossroads Blackwater R. Ean
Dory i |@ Rt. 460 -
° SBerlin =
SDwight
SEverets

SABLWO44.64

Blackwater R
@ Rt 621

N36° 58.409"
W76° 51.159"

35 i Seacoct 5,
(ED)] SCorinth Ssrizersrs &
oncksvllle Unity — -@ §

- SABLWO31.90 LVVindsor.

JBeales \SABL\NOZR_OZ Near Rt. 603

| Blackwater @ Rt. 619 Boat Ram| N36° 48.224"

.Sebrell N36° 46.290" W76~ 51.754"

W76° 53.370° —
£y I oSBT S aak SWallers

® Burdette

oCc)llc)sse

Q\mﬂma
oE;«:hamge
Providence C
<
SMyrtle Kings Fork

x
eBr:)az e
ol JMaynards Crossroads -
N of 7
s Kenyon {3587
= 4
b Buckhorn
Pope Boat Ramp SABLWO022.84 -
P =
eortand SABLWO13.90| oFdgshit Blackwater R. @ Rt. 611|_Carrsville
+S1°Y Blackwater R. || N36° 44.004" SManning
- Cypress | @ Rt. 258 | W76° 55.003" oLummis
o N36° 40.833"
cara Creek % 76° 55.093"
o £ O W:ﬁ =at (Lf ranklin Etwood =l
Vorr,, < oBakers Crossing i
L e
/ | ]
S OeCROvVe oﬂumeygf‘viue
Handsorm H%LUJ Raimp : ANumey
& - SABLWO007.39 287 N Pucks Store
- Blackwater R. off D acale {
R SwstIms Rt 189 SouthQuay |
N> TT IR . . N
o3 IN36° 37.128 SFrankiin Junctiony
> W76 54.617"
Cleoj s ”
oSands oSunbeam < = SNhaleyville
Cherry R,
<
SABLWOO( . o <>F’lllrﬂantowr\ {357
of Blackwater R, [FO70
o Ebg’()al Ramp > @ State Line |
Statesville Wyar N36° 33.150" D Hin
elsﬂtt Tore - s = L R -
ol?!r:!ciiz:ksviIle eReyno(dson
oMacks Wharf Hazelton LWiggins Crossr|
Aill Neck !
<& <iEF GD
> Tops Willeyton
‘Como o P2 ¥ Gates *
Savages Crossroads

© 1996 DelLorme

Street Atlas USA 3

oSarem




rigure ¢. Dr

agon swamp VEEPERE Stauons (1 1mcn = 5.5 miCs)

G o g d
» Litwalton f oreging
SR ~ Mt Olive
: e 9_,;_0_1;_ ‘ 3 = o ik HavoriBeach <Morattico wtown *
_Fowan g " [7DrRN023 41 ! e " eaiell
Bruington &
) ) ;5%"_. Dragon Swamp )\ : oButylo JBoer X Lancaster
i o Near Rt. 604 ~u
% Daisy .Crouch Ino ; Milestine
Henleys Fork = N37° 46.306' Laneview " Bayport oRichtown  %Brook Vale
\ A W76°47.399 G5 s
it . g
s 9 .Mon kon i
; Carlion Comer ¥, \ Pty Mollusk JMerry Point Soiehich
Stevensville — ey Zo—1 Water View e
t Grove Cumnor \ * oLynhams
! Point
oRickahock _Dahigrens Ghmer Bl a7y PointEhay Imamock
i ~ Samos ,Ottornan QByrdton
Mantua Fery ~  Mantapike NoenEa L ¢
« & b \ S Cove Colony
i G 7-DRNO1S.09 3 i
e Shop ; / Church View Sencr 9% - - Wi 1
Dragon Swamp ; T
ng And Queen Cou @RL602 Revis Bertrand .Mﬂanbeck
t " 222
= Mattaponi Indian Reservation N37°41.105" JRemiik Weems ¥ oy
- Trubart | WT6° 43.606 Pine Tree White Stone
© Windmill Point
Dragon Swamp Warner Urbanna 5
Rose Garden =
7 @ Rt. 603 ° Foxwells
Little PI ®
y N37° 38.019" \\ .Palmer .
‘\Lanesvnb @ W76° 41.758' = ones 7-DRN001.43 o a
N g i "l Dragon Swamp |\ Christchurch
3\ Fork Shop g, 1/|@ R1644
\ b N 0 IN37° 3474 [|7-PNKO1747  Nohead Bojtan
Lester Mano;‘\ ot . =l ) W76° 35,253 | | Pragon Swamp/ ©) olegent
F oClancie ‘ ﬁ 2 Piankatank R. L Harmony Village
unkey Indian Reservation Elsom b N37° 33.568" Wake LOrinels
= 7-DRN003 40 W76°32.279 *
Crafton Hardyville petaville~.
Port Richmond Shacklefords Dragon Swamp artfield pady
Shagklefords Fork | @ Rt 17 Ambt:ru
& e e = SN e ampers 5
stPoint Cologne” W76°36.202 || R (358)
© Brookeshire ‘ Piankatank River
Plum Point near Rt, 644 Harcum
X Hockley (13) N37° 33.722'
* W76° 33.698' Homets Nes :
Pl Adner : ® Dutton oLk Blakes o SCrimstea
g JPiner - (Hallieford
g Navie : oCricket Hil
3 Woods Crossroads
3 Hudgins
Holly Forks Jdmes Store O Relil
-Nonsénse
@ Pine Hall
oster Y
Roane
* JSianpine North
JWest End Ark Mathews
e Retz
Alan Elmington .Biackwater °
o L (Cardinal T
.Pinetta -i."" S Ruff
“Gloucester Miles Store
.Sma!ras 5 } Glen Roy Estates \are Neck ® O.Beaverletl
- \ B gl . * Drkhls Bahannn o



Figure 5. Great Dismal Swamp VEERF(1 inch = 2.8 miles)
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Blackwater River 2004: Mercury in Largemouth Bass
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Dismal Swamp: 2004 Mercury in Fish
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Piankatank-Dragon Run : 2004 Mercury in Fish
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Sediment Mercury Levels Show
No Obvious Correlation to Fish
Concentrations

Levels of mercury in sediment within the
Blackwater, Dragon Run and the Dismal
Swamp are within the low to mean
range for the state



Mercury
pPpm
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Mercury in Sediment 2003

Range <0.01 -0.96 ppm Mean =0.12

(Corresponding Fish Concentrations at sites: green =<0.3, yellow => 0.3-<0.5, red =>0.5 ppm)
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Sediment —Mercury Concentrations

Location : Range Mean
Virginia-wide 1995-2002 <0.01 -23.0 0.28
Virginia-wide 2003 <0.01 - 0.96 0.12
Dismal Swamp 0.041-0.13 0.10
Dragon Run 0.014 - 0.15 0.06

Blackwater 0.013 -0.17 0.09



Search for a Source:
Usual Sources of Mercury in
the Environment

— Chlor-alkali plants (chlorine
production)

— Mining: mercury or gold

—metals recycling

—atmospheric deposition from
combustion (coal fired plants,

municipal waste Incineration ,
medical waste)



No Obvious Source of
Mercury in Most of These
Watersheds

1 Environmental conditions In
swamps and blackwater streams
are known to promote formation of
methylmercury

1 Atmospheric deposition is a
possible low level source of
mercury



What is Being Done?
1

A. Virginia Department of Health has issued
new fish consumption advisories due to
mercury for nine waterbodies in 2003 and
2004.

B. Earlier consumption advisories were
adjusted slightly in 2005 based on 2004 data.



What is Being Done?
2

In 2005, expanded fish
sampling along
approximately 80
miles of the
Chickahominy River
and other sites In the
James River basin.

Data due spring 2006.




What is Being Done?
3

Source identification
Investigation being
conducted in the Dragon
Run watershed.



What is Being Done?
4

DEQ working with the U.S. Fish
and Wildlife Service In the
Great Dismal Swamp to aid in
assessing potential risk to
wildlife in the Refuge.



What is Being Done ?
5

Mercury Advisory Committee
Formed.:

1State and Federal Agencies
1 Universities

1 Environmental Groups

1 Industry



Three Issues to be Addressed
by Mercury Advisory
Committee

1. Provide advice for DEQ
investigation of potential land-
based sources of mercury In
the watersheds



Three Issues to be Addressed by
Mercury Advisory Committee

2. Provide advice
on potential for
air-born mercury
to be a source of
the mercury in
these watersheds




Three Issues to be Addressed
by Mercury Advisory Committee

3. Assist in developing a plan to
address the related source
assessment and remediation
iIssues



Where Are We Going Now?




DEQ Conducted 2005 Fish Tissue
Monitoring in Other Water Bodies With
Potential for Increased Methymercury

Production




Virginia DEQ Working with U.S. Fish
and Wildlife In Great Dismal Swamp
National Wildlife Refuge




Plans for Monitoring in 2006 and
beyond:

1. Possible need for additional monitoring in
the headwaters of the Blackwater River.

2. Additional sites for 2006 monitoring?

3. Plan to continue to monitor all these
affected waterbodies on a continuing basis
through the rotating monitoring plan.
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